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Specifically, it i s processes performed by the image 
forming apparatus to form an Image by selecting the 
transfer material that is closest to the detected value 
of the quality (glossiness, color and the like) of the 
non-image part on the original document. In the terms 
used here, the image forming apparatus is the same as 
that described with reference to Figure l. 
[0078] 

First, the quality of the non-image part (origin) 
on the original document placed on the reading image 
device as reading means is detected by the original 
document quality detecting sensor of the image forming 
apparatus, and the result is output as a detected vaiue 
(Sll). The original document quality detecting sensor 
i3 an original document glossiness detecting sensor for 
detecting the glossiness of the original document or an 
original document color detecting sensor for detecting 
the color of the original document. Prior to, after or 
at the same time of step Sll, the quality of each 
transfer material contained in two or more paper 
feeding units is detected by. the transfer material 
quality detecting sensor included in each of the 
various paper feeding units, and output as a detected 
value (S12) . The quality of the transfer material 
detected by the transfer material quality detecting 
sensor here needs to be in the same type as that 
detected by the original document quality detecting 
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sensor. Next, the detected value of the quality of the 
transfer material in each of the paper feeding units 
detected at step S12 is compared with the detected 
value for the quality of the original document (513, 
5 S15, S17), the paper feeding unlt that containg ^ 
transfer material whose detected value is the closest 
to the detected value for the quality of the original 
document is determined, and the transfer material is 
fed from the paper feeding unit to the image forming 
10 part (S14, S16, S18) . The image is formed on the fed 
transfer material (S19) . ' 
10079] 

Figure 3 is an example of flowchart illustrating 
the present invention according to claim 5. 

15 Specifically, it is processes performed by the image 
forming apparatus to detect the color of the transfer 
material, and if the color differs from that of the 
non-image part on the original document, to perform 
color correction to approximate the color to that of 

20 the original document. 
[0080) 

first, the color of the contained transfer 
material is detected by the transfer material detecting 
sensor provided in the paper feeding unit (S21) . Pr i 0r 
25 to, after or at the same time of step 821, the image on 
the original document placed on the reading image 
device is read (S22, . The image on the original 
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10 



document consists of an image part and a non-image part. 
Here, the color of the non-image part is compared with 
the color of the transfer material detected at step 821 
(S23) . When the color of the original document is 
almost the same as that of the transfer material (No), 
no color correction is performed (S24> and the image is 
formed as it is (S26) . When the color of the original 
document differs from that of the transfer material as 
in the case where the color of the original " document is 
yellowed and the transfer material is in fluorescent 
white (Yes), color correction is performed (S25) and 
the image is formed using data that is subjected to the 
image processing in the color correction (S26) . if the 
color of the original document (non-image part) differs 
from that of the transfer material, the image has 
unnatural appearance with color regions unmatched. The 
color correction is for detecting the color of the 
transfer material and compressing the color regions 
based on data of the color detection so that the color 
of the transfer material unmatched with the color of 
the original document results in unnatural appearance. 
Based on data of the color of the transfer material, 
the color regions are compressed according to a 
predetermined table (LOT) and the like. 
25 [0081] 

Figure 4 i s an example of flowchart illustrating 
the present invention according to the claims 6 to 8. 
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Specifically, it is processes performed by the image 
forming apparatus for fixing in the fixing condition 
according to the glossiness of the transfer material. 
[0082] 

5 First, the glossiness of the contained transfer 

material is detected by the transfer material 
glossiness detecting sensor provided in the paper 
feeding unit (331) . Prlor to , after 0r ^ ^ ^ 
time of step S31, the image on the original document 
10 placed on the reading image device is read (S32) . 
[00B3] 

When the transfer material (non-image part) has 
high glossiness, the glossiness of the toner image 
(l^ge part) needs to be high enough for the glossiness 

15 of the transfer material to make the impression of 
resulted image as natural as that of the original 
document. In contra3t, when the transfer material has. 
low glossiness, the glossiness of the toner image is 
also desired to be low enough for the glossiness of the 

20 transfer material. 
[0084] 

Therefore, the fixing condition to be taken by the 
fixing apparatus for the toner image i s changed based 
on the glossiness of the transfer material detected at 
25 step 531 and the glossiness of the . resulted toner image 
is adjusted (S33) . 
[0085] 
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The fixing condition for changing the glossiness 
of the toner image is to change the amount of heat to 
be given to the transfer material that carries the 
toner image. For general toner, the larger the amount 
5 of heat is, the higher the glossiness tends to be. The 
amount of heat to be given to the transfer material 
that carries the toner image is changed by such methods 
as to change the conveying rate for the nips of the 
fixing rollers and the pressing rollers to hold tight 
10 and convey the transfer material or to change the 

fixing temperature (temperature set for the rollers) . 
[0086] 

For example, an optimal glossiness of a toner 
image for the transfer material whose glossiness is 

15 around 5 to 7 is set around 25. When the toner image 
with the glossiness of 25 is to be formed, the fixing 
condition may be such as the conveying rate of the 
transfer material is 180 mm/s, the temperature set for 
the fixing roller may be 180 degrees centigrade and the 

20 temperature set for the pressing roller is 120 degrees 
centigrade, for example, for some conditions of toner 
and an image forming apparatus. 
[0087] 

When the processes shown in Figures 2 to 4 are 
25 performed by the image forming apparatus according to 
the present invention, the image on the original 
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document and the resulted image' on the transfer 
material can have more approximated image qualities. 
[0088] 

Figure 5 is an example of flowchart illustrating 
5 the present invention according to claims 9 to 16. • 
Specifically, it is processes performed by an image 
forming apparatus that has a fixing apparatus for 
keeping the surface temperature of toner on a first 
side of the transfer material at the toner softening 
10 temperature or lower at the nip outlet of the pair of 
rollers of the fixing part when an unfixed toner image 
on the second side of the transfer material is to be 
fixed in the double-sided image forming mode. 
[0089] 

15 First, whether the double-sided image forming mode 

is selected as an image forming mode or not is 
determined (S41) . The double-sided image forming mode 
is commonly called 'the double-sided copy mode' or the 
like in a copy machine. In that mode, an operator 

20 inputs a command from an operation unit such as a touch 
panel. When the double-sided image forming mode is not 
selected (No) , the operation ends without performing 
the processes of the present invention (END) . When the 
double-sided image forming mode is selected (Yes) , a 
25 common image forming is performed on the first side of 
the transfer material (S43). The fixing condition for 
the fixing apparatus is not limited here. Next, the 
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transfer material whose first side has an image formed 
is turned over at the paper discharging/switching part, 
and fed to the image forming part again for 
transferring the toner image onto the second side (S44) 
5 Prior to, after or at the same time of step S44, the 
fixing temperature is adjusted so that the temperature 
of the transfer material at the nip outlet of the first 
side is kept at the toner softening temperature or 
lower (S45). Specifically, the fixing roller and the 
10 pressing roller are placed apart when the fixing is not 
performed; the temperature of the fixing roller and the 
temperature of the pressing roller are independently 
controlled so that the temperature on the second side 
to which the fixing roller (having a heater therein) is 
15 applied differs from the temperature on the first side, 
which is back of the second side and caries a fixed 
toner image thereon, to which the pressing roller 
{having a heater therein) is applied; and the 
temperature set by the heater included in the pressing 
20 roller is kept at the toner softening temperature or 
lower. Further, the temperature of the first side of 
the transfer material to which the pressing roller is 
applied is measured at the nip outlet by an infrared 
thermometer or the like, the measurement is fed back, 
25 and the temperature of the pressing roller is 

controlled more precisely. After the toner image is 
transferred on the second side of the transfer material 
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that is fed to the image forming part again, the fixing 
apparatus under the control over the temperature as 
mentioned above performs fixing processing on the 
second side. That prevents degradation of the image 
5 quality caused by fusing of the fixed toner image on 
the first side again with the temperature exceeding the 
toner softening temperature (S46) . 
C009O] 

The toner softening temperature is a parameter 
10 measured according to JIS2531. Toner pressed and 
• compressed to tablets are put into a heated cylinder 
and a plunger is lowered. The fused toner is leached 
through a nozzle below. The temperature of the toner 
when the lowered amount of the plunger is half the 
15 lowered amount of the plunger is the toner softening 
temperature . 
[0091] 

Toner used in the image forming apparatus of the 
present invention preferably has an averaged grain 
20 diameter of 8.5 micro m or less. The toner whose 
averaged grain diameter is 8.5 micro m or less is 
preferably polymerized toner. The averaged grain 
diameter of toner is preferably 5 micro m or more. 
[0092] 

25 The averaged grain diameter may be measured by a 

Coulter counter Ta-2 or a Coulter multisizer. 
Measurement is performed by using the grain diameter 
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distribution- in a range of 2.0 to 40 micro m with an 
aperture of an aperture diameter of loo micro m. The 
average of the value, is the averaged grain dimeter. 
(0093J 

5 Polymerized toner can be manufactured by a 

suspension polymerization method or a method of 
emulsifying and polymerizing a monomer in a li quid witn . 
an emulsion for a required additive added, fine 
particles of polymerized grains are manufactured, and 
10 then the grains are assembled with an organic solvent, 
coagulant and the like being added. The methods 
described in Japanese Patent Laid-Open No. 5-265252, 
Japanese Patent Laid-Open No. 6-329947, and Japanese 
Patent Laid-Open No. 9-15904 may be used. 
IS [0094] 

Thermoplastic toner such as styrene acrylic toner 
is outstandingly effective when it is used in the image 
forming apparatus according to the present invention. 
[0095] 

20 When the processes described with reference to 

Figure 5 are performed in the fi xing apparatus 
according to the present invention and in the image 
forming apparatus with the fixing apparatus, 
differences of the glossiness and image quality between . 

25 the first side and the second side may be less. 
[0096] 
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Figure 6 is an example of flowchart illustrating 
the present invention according to claims 17 to 19. 
Specifically, it is processes performed by an image 
forming apparatus to change the processing speed so 
5 that the processing speed in the high gloss mode in 
Which the glossiness of the obtained image is at 40 or 
-ore is i/n t „ is a natural number) of ^ procesglng 
speed in the general mode. 
[0097] 

10 First, whether the high gloss mode is selected as 

an image forming mode or not is determined (S51) . In 
the present invention, the high gloss mode i 3 defined 
as the i mage forming mode in which the glossiness of 
the toner image on the resulted transfer material after 
15 the completion of image forming is 40 or more. The 

selection between the high gloss mode or a general TOOde , 
which is a standard, is performed by an operator 
inputting a command from an operation unit such as a 
touch panel, when the high gloss mode is not selected 
20 (No), the operation ends without .performing the 

processes in the high gloss mode (END) . When the high 
gloss mode is selected (xes), the processing speed from 
when the transfer material is fed" from the paper 
feeding part until the transfer material is discharged 
25 onto the paper discharging tray (the conveying rate of 
the transfer material) is switched to speed down to 1/n 
Of the general mode from the beginning and the image is 
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10 



15 



20 



25 



formed at the speed (353). The processing speed i s 
switched by means for controlling as changing means. 
By slowing the processing speed, the transfer material 
carrying an unfixed toner image takes time in being 
> held tight and conveyed by the nip of the fixing 

apparatus. As a result, the heat applied to the toner 
image increases, increasing the glossiness. The 
switching for slowing down the processing speed to 1/n 
(n is a natural number) can be addressed by only 
thinning out the number of scanning performed by laser 
beam on a photosensitive part without requiring to 
change the number of turning the polygon motor in the 
exposure optical system of the image forming part at 
the general mode. That can achieve stable image 
forming without requiring complicated control. The 
processing speed in the high glcss mode is preferably 
1/2 to 1/8 of the processing speed in the general mode, 
and as the conveying rate of the transfer material, it 
is at 100 mm/sec or faster, and preferably at 160 
mm/sec or faster. The softening temperature of toner 
used here is preferably at 130 degrees centigrade or 
lower. The toner softening temperature is as described 
above. 

[0098] 

The fixing roller (fch e roller contact with an 
unfixed toner image) in the fixing apparatus is coated 
with a fluorocarbon resin l ayer . The surface roughness 
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of the fixing .roller is preferably at Ra 0.2 micro m or 
less, and more preferably at Ra 0.1 micro m or legs. 
For an oil applied type of fixing roller, the amount of 
applied oil is preferably 2 mg/A4 size or less, and 
5 more preferably 1 mg/A4 size or i ess . The temperature 
set for the fixing roller is preferably 150 degrees 
centigrade or higher, and more preferably 170 degrees 
centigrade or higher, 
[0099] 

10 For the glossiness (gloss), of the toner image, the 

glossiness G a (75 degrees) is detected as the intensity 
of the emitted light and the reflected light. The 
measuring method complies with the J1SZ 8741 method 2. 
[0100] 

15 The fixing condition in a case where the gloss of 

the toner image is 40 or more is such as the conveying 
rate of the transfer material when the transfer 
material is subjected to fixing processing may be 90 
mm/s or less, the temperature set- for the fixing roller 
may be 180 degrees centigrade and the temperature set ' 
for the pressing roller may be 120 degrees centigrade, 
for example, for some conditions of toner and an image 
forming apparatus. Alternatively, the conveying rate 
may be 180 mm/a and the temperature set f or the fixing 
25 roller may be 210 degrees centigrade or higher. 
[0101] 



20 
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When the processes described with reference to 
Figure 6 ere performed in the image forming apparatus 
according to the present invention, an imperfect image 
such as an unsuccessfully transferred image and the 
5 like can be prevented in the high gloss mode that 

increases the glossiness by slowing down the processing 

speed. 

[0102] 

[Advantages of the Invention] 
10 As mentioned above, the present invention can 

provide : 

1. an image forming apparatus that can form an image so 
that the image on the original document and the 
resulted image on the transfer material have more 

15 approximated image quality by selecting and using an 
approximate transfer material; 

2. a fixing apparatus and image forming apparatus that 
make the glossiness and the image quality on the first 
side and the second side in the double-side image 

20 forming mode have little difference; and 

3. an image forming apparatus that makes no imperfect 
image such as an unsuccessful transferred image in the 
high gloss mode that increases the glossiness by 
slowing down the processing speed. 

25 [Brief Description of the Drawings) 
[Figure 1] 
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Figure 1 is a front schematic diagram of an image 
forming apparatus with a fixing apparatus according to 
the present Invention. 
[ Figure 2] 

5 . Figure 2 is a flowchart s ho„ in g an example of 

processes performed by the image forming apparatus 
according to the present invention. 
. [Figure 3] 

Figure 3 is a flowchart showing an example of 
10 processes performed by the image forming apparatus 
according to the present invention. 
[Figure 4] 

Figure 4 is a flowchart showing an example of 
processes performed by the image forming apparatus 
15 according to the present invention. 
[Figure 5 J 

Figure 5 is a flowchart showing an example of 
processes performed by the image forming apparatus 
according to the present invention. 
20 [Figure 6] 

Figure 6 is a flowchart showing an example of 
processes performed by the image forming apparatus 
according to the present invention. 

25 [Description of Symbols] 

1 automatic original document conveying device . 

2 image reading device 
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3 image forming part 

5 paper feeding part 

7 • paper discharging/switching part 

9 transfer sheet containing part 

90 separating part 

220 original document quality detecting 

sensor (original document color detecting sensor, 

original document glossiness detecting sensor) 

300 means for forming image 

001 turning over part 

901 sending out part 

909, 919, 929 transfer material quality detecting 
sensor (original document color detecting sensor, 
original document glossiness detecting sensor) 
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Figure 2 

511 DETECTION OF QUALITY OF ORIGINAL DOCUMENT BY 
MANUSCRIPT QUALITY DETECTING SENSOR 

512 DETECTION OF QUALITY OF TRANSFER MATERIAL BY 

5 TRANSFER MATERIAL QUALITY DETECTING SENSOR OF EACH OF 
CONTAINING MEANS 

513 IS TRANSFER MATERIAL IN FIRST CONTAINING MEANS 
NEAREST TO DETECTED VALUE OF QUALITY OF ORIGINAL 
DOCUMENT? 

10 S14 FEED TRANSFER MATERIAL IN FIRST CONTAINING MEANS 
TO IMAGE FORMING PART 

S15 IS TRANSFER MATERIAL IN SECOND CONTAINING MEANS 
NEAREST TO DETECTED VALUE OF QUALITY OF ORIGINAL 
DOCUMENT? 

15 S16 FEED TRANSFER MATERIAL IN SECOND CONTAINING MEANS 
TO IMAGE . FORMING PART 

S17 IS TRANSFER MATERIAL IN N™ CONTAINING MEANS 
NEAREST TO DETECTED VALUE OF QUALITY OF ORIGINAL 
DOCUMENT? 

20 S18 FEED TRANSFER MATERIAL IN N™ CONTAINING MEANS TO 
IMAGE FORMING PART 
SI 9 IMAGE FORMING 

Figure 3 

25 S21 DETECTION OF COLOR OF TRANSFER MATERIAL BY 
TRANSFER MATERIAL COLOR DETECTING SENSOR 
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522 READING OF IMAGE ON ORIGINAL DOCUMENT BY READING 
MEANS IMAGE 

523 IS COLOR OF NON-IMAGE PART ON ORIGINAL DOCUMENT 
DIFFERS FROM COLOR OF TRANSFER MATERIAL? 

5 S24 NO COLOR CORRECTION 

525 COLOR CORRECTION 

526 IMAGE FORMING 

Figure 4 

531 DETECTION OF GLOSSINESS OF TRANSFER MATERIAL BY 
TRANSFER MATERIAL GLOSSINESS DETECTING SENSOR 

532 READING OF IMAGE ON ORIGINAL DOCUMENT BY READING 
MEANS IMAGE 

533 IMAGE FORMING ON FIXING CONDITION APPROPRIATE FOR 
GLOSSINESS OF TRANSFER MATERIAL 

Figure 5 

541 IS DOUBLE- S I DED IMAGE FORMING MODE? 

542 FORM GENERAL IMAGE ON ONE SIDE OF TRANSFER 
20 MATERIAL 

543 TRANSFER AND FIX TONER IMAGE ON FIRST SIDE OF 
TRANSFER MATERIAL 

544 FEED TRANSFER MATERIAL ON WHICH IMAGE IS FORMED 
AGAIN 

25 S45 ADJUST TEMPERATURE SET FOR PRESSING ROLLER OF 
FIXING APPARATUS AT TONER SOFTENING TEMPERATURE OR 
• LOWER 
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S46 TRANSFER AND FIX TONER IMAGE ON SECOND SIDE OF 
TRANSFER MATERIAL 

Figure 6 
5 S51 HIGH GLOSS MODE? 

552 FROM IMAGE ON TRANSFER MATERIAL AT GENERAL SPEED 

553 FORM IMAGE ON TRANSFER MATERIAL AT 1/N QF GENERAL 
SPEED 
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(54) PRINTER AND PRINTING SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printer 
capable of preventing the occurrence of paper- curling 
and toner-peeling, and also, capable of distinguishing 
papers such as a glossy paper and a recycled paper, 
etc., as for the printer using various types of recording 
papers. 

SOLUTION: The printer is provided with plural paper 
feeding parts, and the paper is set by using not only 
information on the presence or absence of the paper in a 
paper feeding cassette and the paper size, but afso, , 
information on the type of paper such as a normal paper, 
a thick paper and an OHP paper, etc., and even in the 
case an host equipment such as a personal computer is 
connected to the printer through a net work, the 

information on the printer connected to the net work is obtained from the host equipment, and 
then, printing is executed in accordance with the paper size and also the type of the paper set 
in the printer. 
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